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[Title of the Invention] Process for electrolytically coloring an 
aliiminum or aluminum alloy 
[Scope of Claim] 

[Claim 1] A process for electrolytically coloring an aluminum or 
aluminum alloy, characterized in that, before an aluminum or 
aluminum alloy which has been anodized is subjected to electrolysis 
by use of an alternating current in electrolytic alternating- 
current coloring bath, the anodized aluminum or aluminiim alloy is 
made to be an anode and a counter electrode thereof is made to be 
a cathode in the above-described bath, and a direct current or a 
current similar thereto is applied between the both electrodes, 
whereby improving throwing power thereof at the time of electrolysis 
by use of an alternating current. 

Example 1 

By using a conventional method, an aluminum extruded shape 
A-6063 (with a length of 150 mm, a width of 70 ram, and a thickness 
of 1.3 mm) which had been degreased, etched, and desmutted was 
immersed in an aqueous solution of 17.5 W/V% sulfuric acid to be 
made an anode . Then, an aluminum cathode was provided as the counter 
electrode. A direct current with a voltage of 15 V and a current 
density of 1.2 A/dm^ was made to flow between the anode and the 
cathode for 35 minutes . On the surface thereof, an anodic oxidation 
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film with a thickness of about 12 microns was formed. This was 
rinsed for 12 hours in flowing water. Thereafter, a vessel with 
a length of 300 mm, a width of 100 mm, and a height of 150 mm, was 
used in an apparatus provided with one counter electrode and having 
a distance of 250 mm between the electrodes. This was filled with 
a solution of the composition described below which was made to 

be an electrolytic solution having a temperature of 20°C. The 
above-described anodized specimen was immersed in this solution. 
First, the anodic oxidation film side was made to be an anode and 
a direct current was made to flow at a voltage of 18.5 V for 20 
seconds between the anode and the carbon cathode which was the 
counter electrode. Subsequently, the specimen was subjected to 
electrolysis by use of an alternating current at 12.5V for 6 minutes . 
The aluminum extruded shape was uniformly colored bronze on both 
of its surface facing the counter electrode and its outer surface 
directed away from the counter electrode. 



Nickel sulfate (hexahydrate) 30 g/1 

Magnesium sulfate (heptahydrate) 10 g/1 

Ammonium sulfate 35 g/1 

Ammonium thiosulfate 1.0 g/1 

Boric acid 10 g/1 

DL-malic acid 1.0 g/1 

pH 5.6 



The above-described colored film was subjected to sealing 
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treatment for 30 minutes under a vapor pressure of 5 Kg/cm^. 
Thereafter, when a 3000-hour accelerated weathering test of the 
finished specimen by means of a weatherometer was conducted, no 
abnormality was observed at all. Also, no change in color was 
observed when the specimen was heated to a temperature of 2 00°C for 
2 hours. In addition, the specimen remained intact when subjected 
to a 16-hour CASS (copper-accelerated acetic acid salt spray) test. 
It has thus been confirmed that the aluminum or aluminum alloy 
colored by the process of this invention will sufficiently withstand 
outdoor use as a sheathing member. 
Example 2 

By using the same method as in Example 1, the aluminum extruded 
shape A-6063 (with a length of 150 mm, a width of 70 mm, and a 
thickness of 1.3 mm) was anodized. On the surface thereof, the 
anodic oxidation film with a thickness of about 12 microns was formed. 
This was rinsed for 6 hours in flowing water. Thereafter, the 
apparatus similar to that in Example 1 was filled with a solution 
of the composition described below which was made to be an 
electrolytic solution having a temperature of 30°C. The above- 
described anodized specimen was immersed in this solution. First, 
the anodic oxidation film side was made to be an anode and a current 
produced by full-wave single-phase rectification was made to flow 
at a voltage of 26 V for 10 seconds between the anode and the carbon 
cathode which was the counter electrode. Subsequently, the 
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specimen was subjected to electrolysis by use of an alternating 
current at 16 V for 5 minutes. The specimen was uniformly colored 
slightly reddish gray on both of its surfaces similarly to Example 
1. 

Nickel sulfate (hexahydrate) 30 g/1 

Magnesium sulfate (heptahydrate) 10 g/1 

Ammonium sulfate 35 g/1 

Boric acid 10 g/1 

pH 5-6 

The pores in the thus produced colored film on the specimen 
were sealed in the same manner as in Example 1. The finished 
specimen exhibited the similar results as those of Example 1 when 
subjected to the 3000-hour accelerated weathering test by means 
of a weatherometer, the 2-hour heating test at the temperature of 
200°C, and a CASS test. 
Example 3 

By using the same method as in Example 1 , the aluminum extruded 
shape A- 60 63 (with a length of 150 mm, a width of 70 mm, and a 
thickness of 1.3 mm) was anodized. On the surface thereof, the 
anodic oxidation film with a thickness of about 12 microns was formed. 
This was rinsed for 12 hours in flowing water. Thereafter, the 
apparatus similar to that in Example 1 was filled with a solution 
of the composition described below which was made to be an 
electrolytic solution having a temperature of 20°C. The above- 



described anodized specimen was immersed in this solution. First, 
the anodic oxidation film side was made to be an anode and a direct 
current was made to flow at a voltage of 25 V for 20 seconds between 
the anode and a stainless steel sheet which was the counter electrode . 
Subsequently, the specimen was subjected to electrolysis by use 
of an alternating current at 18 V for 5 minutes. The specimen was 
uniformly colored bronze on both of its surfaces similarly to 



Example 1 • 

Nickel sulfate (hexahydrate) 30 g/1 

Magnesium sulfate (heptahydrate) 10 g/1 

Ammonium sulfate 35 g/1 

Ammonixim thiosulfate 1.0 g/1 

Boric acid 10 g/1 

Maleic acid 0.5 g/1 

pH 5.6 



The pores in the thus produced colored film on the specimen 
were sealed in the same manner as in Example 1 . The finished 
specimen exhibited the similar results as those of Example 1 when 
subjected to the 3000-hour accelerated weathering test by means 
of a weatherometer, the 2-hour heating test at the temperature of 
200°C, and a CASS test. 
Example 4 

When the strongly reducing compounds listed in Table 1 shown 
below were used instead of 1.0 g/1 of ammonium thiosulfate in the 
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method of Example 3, the similar results to those of Example 3 were 
obtained. 

Table 1 

Example Strongly Reducing Concentration pH 

Compound 

Thioglycolic acid 
Ammonium thioglycolate 
Ammonium sulfite 



10 
11 
12 
13 



Concentration 

1.5 g/1 
1.5 g/1 
2.0 g/1 



Ammonium hydrogen sulfite 1.0 g/1 



4.5 
5.6 
5.6 
5.6 
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